Limited research has been conducted to assess employees' perceptions of barriers to implementing food safety practices. Focus groups were conducted with two groups of restaurant employees to identify perceived barriers to implementing three food safety practices:
lack of space and other tasks competing with cleaning work surfaces; inconvenient location of sinks and dry skin from handwashing; and lack of working thermometers and thermometers in inconvenient locations. Additional barriers identified most often by Group B were no incentive to do it and the manager not monitoring if employees cleaned work surfaces; inconvenient location of sinks and dry skin from handwashing; and lack of working thermometers and manager not monitoring the use of thermometers. Results will be used to develop and implement interventions to overcome perceived barriers that training appears not to address. Knowledge of perceived barriers among employees can assist dietetic professionals in facilitating employees in overcoming these barriers and ultimately improve compliance with food safety practices.
Introduction

Background
The restaurant industry plays a significant role in the economy of the United States. The estimated 935,000 restaurants in the United States generate $537 billion in sales annually, representing 5% of the gross domestic product (1) . Americans spend 47.9% of their annual food budget and consume 76% of their meals away from home (2) . An estimated 70 billion meals and snack occasions will be eaten in American restaurants and other foodservice establishments in
(2).
With the number of meals consumed in retail foodservice, assuring food safety should be very important to every restaurant manager and employee. Yet, a report issued by the Electronic Foodborne Outbreak Reporting System (FoodNet) indicated that 59% of reported foodborne illness outbreaks were associated with restaurants in 2005 (3) .
Given that the restaurant industry employs 12.8 million people (2) , foodservice employees play an especially important role in preventing foodborne illness outbreaks (4). The top three factors resulting in foodborne illness outbreaks: poor personal hygiene, cross contamination, and time/temperature control are all directly related to food handler error (5).
Limited research has been conducted to assess the impact of food safety training on employees' food safety practices (6) (7) (8) . Previous research has found that food safety training increased knowledge regarding food safety issues (6) . However, increased knowledge does not always translate into improved behaviors (7) . Factors that have been found to negatively 23   24   25   26   27   28   29   30   31   32   33   34   35   36   37   38   39   40   41   42   43   44   influence proper food handling practices included time pressures, resources, education and training, and negative consequences (9) (10) (11) (12) . Research is needed to investigate barriers that inhibit employees from practicing proper food safety.
Purposes
The purpose of this study was to determine perceived barriers to performing three food safety practices: time/temperature control, personal hygiene, and cross contamination. Given that there are several food safety behaviors in these categories, the researchers selected three specific behaviors: handwashing, cleaning and sanitizing work surfaces, and using a thermometer.
Methodology
This exploratory study used two series of focus groups to assess restaurant employees' perceptions of barriers to implementing the three food safety practices at work. The methodology was reviewed and approved by Kansas State University's institutional review board. Group A was composed of restaurant employees who had not completed a food safety class prior to the focus groups. Group B included employees who participated in focus group discussions immediately following a food safety class.
Group A Population and Sample
Group A was composed of employees whose jobs involved food preparation in restaurants within the same city as the research institution. The convenience sample was selected by contacting all local restaurants and asking the manager to permit researchers to recruit their employees to participate in a food safety focus group. Restaurants contacted were employees participated in 10 focus groups. Group A series of focus groups was the pilot phase of this research. This series of focus groups were conducted to identify barriers that employees perceived prevented them from implementing the three selected food safety practices. Results of these focus groups were used to develop measurement items for a survey used in later phases of data collection. Research protocol for using the Theory of Planned Behavior (13) states that it is ideal to have approximately 25 people in the pilot phase of research (14) . Thus, 34 participants in this series of focus groups were adequate.
Focus Group Interviews
The purpose of Group A series of focus groups was to identify the most obvious barriers to implementing food safety practices. Prior to the focus groups, participants were given a questionnaire to complete, which contained the questions asked during the discussions. The questionnaire gave employees the opportunity to think about their answers and was intended to improve the quality of data obtained. Two to nine employees participated in each of the 10 focus groups, which ranged in length from 40 to 60 minutes.
Participants signed informed consent forms and completed a demographic survey prior to the discussions. Employees were asked to answer questions based on any job they had held involving food production. Confidentiality of responses was ensured, and participants were informed that only group data would be reported.
The interviewer familiarized the participants with the three food safety behaviors that would be discussed. As each behavior was discussed, participants were asked what makes the researcher who documented the data also coded the focus group data. After the focus groups, the researcher reviewed the data and developed categories of barriers for each behavior. Data were managed by placing similar responses into categories for each behavior and writing those responses on hard copy data sheets. The focus group responses were evaluated independently by another researcher, who also grouped responses into categories for each behavior. Results were compared and differences were discussed until 100% consensus among the two researchers was achieved.
Group B Population and Sample
The population of Group B consisted of restaurant employees involved in food production within a 300-mile radius of the research institution, including restaurants in Kansas, Missouri, and Iowa. This radius was determined based on funding available to support this project. For recruitment in Kansas and Iowa, a listing of operations licensed to sell food was obtained from the state licensing agency. The telephone directory was used to recruit operations in Missouri given that Missouri does not have a state-wide licensing system. A random sample of 1,298 restaurants was contacted via telephone to request participation in the study. Different sampling pools were used for Group A and Group B; no employees participated in both series of focus groups. Researchers offered managers free food safety training for their employees as an 
Focus Group Interviews
The purpose of Group B series of focus groups was to examine more subtle barriers that could be identified by trained participants who had access to the more obvious barriers discussed with the Group A participants. Participants completed a food safety knowledge assessment and demographic survey following training. As stated in the instructions on the questionnaire, return of the completed questionnaire served as informed consent. Employees then participated in focus group discussions. A total of 125 employees participated in one of the 20 focus groups. A larger sample size was utilized in this series of focus groups because we were no longer in the pilot phase of the study. Therefore, all subjects that completed the training participated in Group Ltd., Kadoma City, Osaka, Japan). Recordings were transcribed by a researcher, who categorized data using the same coding scheme as for Group A. Group B series of focus groups
were audio recorded because multiple focus groups with more participants in each group were involved in this phase of data collection. Therefore, there was more data to collect and manage at one time. Audio-recording ensured more accurate and thorough coding of the data. Whereas, Group A series of focus groups were not audio recorded because there were fewer people overall, fewer focus groups in this series, and fewer participants in each group discussion. Group A series of focus groups was a preliminary, smaller-scale data collection. Although the data was coded thoroughly and accurately, it was not as much data to manage at one time. SPSS for Windows (version 12.0, 2004, SPSS Inc., Chicago, IL) was used to organize the categories and responses of Group A and Group B series of focus groups.
Results and Discussion
Group A listed a total of 43 barriers for the three behaviors. Results of Group A focus groups were used to develop an instrument to evaluate perceived barriers to implementing food safety practices that would be used later with a larger sample. Participants listed 15 barriers for cleaning and sanitizing work surfaces, and 14 barriers each for handwashing and using a thermometer (Table 1) . 
Conclusions and Implications
Barriers that were mentioned by both groups for all three food safety practices were inadequate training, time constraints, inadequate resources, and inconvenience to perform the practices. Given that the current study elicited barriers from both untrained and trained employees, the authors are confident that the present list of barriers is fairly comprehensive and Most of the barriers discussed in this study do not concern food safety knowledge. Thus, providing food safety training that focuses only on improving knowledge may not assist employees in overcoming barriers. Other studies indicated that other factors needed to be investigated in training programs other than increasing knowledge alone (7, 15) . Other researchers have found time pressures to be a factor that influences food safety practices such as washing hands, changing gloves, cleaning cutting boards, checking temperatures, and cooling/reheating foods (9) . Training sessions should focus on educating employees that properly performing the practices does not take as much time as perceived (e.g., it only takes 4 minutes for an employee to wash their hands 12 times an hour or it only takes 30 seconds to take the end-point cooking temperature of a food item). Foodservice managers, RDs, and DTRs should incorporate food safety practices into employees' daily routines to eliminate the perceptions that time constraints are a barrier to performing proper food safety practices.
Other researchers have also found that restaurant employees reported that inadequate supplies and problems with access to sinks were barriers to handwashing (15) . Managers, RDs, and DTRs should ensure that adequate supplies are kept in inventory so that lack of adequate resources is not a barrier. Inventory should be closely monitored to assure that hand soap, paper towels, thermometers, and cleaning and sanitizing supplies are available so employees can follow food safety guidelines. Participants in another study suggested that having managers more involved in food safety training and making sinks more accessible were factors that promoted handwashing (15) .
Results were used to develop and implement interventions for foodservice establishments to overcome perceived barriers that training does not appear to address. Intervention materials included food safety posters that contained "how to" and persuasive "did you know" messages. 
Limitations and Future Research
